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ABSTRACT

Large hunter harvest of bison during the 1988-89 bison
reduction outside of Yellowstone National Park provided an

opportunity to obtain and document population characteristics
of the bison which are normally confined to the park. Total
bison killed was 569, including 53 calves of the year and 516
older animals. Sex ratios were 57% male and 43% female.

Eighty-five percent (48-;) of harvested bison were tested for

brucellosis; 54% tested positive to the presence of Brucella
abortus antibodies. More males than females tested positive.
Age structure of harvested animals was analyzed using three
methods. Ages ranged from ^ to 15 years, with a median age of
four years. Seventy-four percent of females examined were

pregnant. Fetal measurements indicated a prolonged calving
season with most (76%) calves born by early June. Physical
measurements of harvested adults are presented.
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INTRODUCTION

In 1988-89 an opportunity arose to obtain physical
information on free-ranging bison (Bison bison) emigrating
from northern Yellowstone National Park (YNP) into southern
Montana. The data collected, which eventually represented 60%
of Yellowstone's northern bison herd, were thus available for

comparison with previous collections. The usual biases
associated with partial sampling was avoided because of the
high percentage of the herd actually examined.

In 1985, the Montana Legislature designated bison as a

game animal and allowed the Montana Department of Fish,
Wildlife and Parks to use the public as a method of removing
bison which entered Montana from YNP.

During the winter of 1988-89, large numbers of bison
crossed the northern boundary of YNP into Montana. During the
summer of 1988, National Park Service personnel recorded the
largest bison population within YNP in over a century.
Concurrently this was also a summer of severe drought and the
most extensive forest fires in YNP ' s recorded history.

Bison leaving Yellowstone National Park and entering the
State of Montana can potentially infect livestock with
brucellosis (Davis et al. 1990). Montana cattle were
certified as brucellosis free in 1985, a status achieved only
through the investment of considerable time, money, and other
resources.

Previous research on YNP bison has been presented by
Meagher (1973), McHugh (1958), Locker (1953), Tunnicliff and
Marsh (1935), and Rush (1932).

Objectives of this project were to gather population data
from Yellowstone National Park bison harvested in Montana.
Major data sets include the following:

1. Age and sex composition
2. Incidence of Brucellosis seropositive
3. Physical measurements
4 . Reproductive parameters

AREA OF HARVEST

The bison reduction occurred primarily north o^
Yellowstone National Park in an area of approximately 80 km
near Gardiner, Montana (Figure 1) . In addition, one animal
was killed near Cooke City, Montana, and two near West
Yellowstone, Montana.
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METHODS

The bison reduction provided the opportunity to collect
data on a large proportion of the animals that were harvested.

Bison were field aged by examining incisor and canine teeth
for eruption and replacement (Hogben 1980, Prison and Reher
1970, Fuller 1959) through age class 5. Wear of permanent
incisors and canine tee^h was examined for all older ages.

Physical size, shape of horns, and number of horn rings
provided another confidence indicator of age groups for both
sexes .

Teeth were obtained for cementura ages in the field or by
mail request after bison removal. Cementum ages were assigned
by Matson's Laboratory in Milltown, Montana, using criteria
described by Armstrong (1965) and Novakowski (1965). When
possible, the first incisor (I,) was sectioned to determine
cementum annuli. If (I,) was unavailable, other teeth were
used.

A modified age was assigned under the following
circumstances. The age determined by either cementum annuli
or in the field was used when that was the only age available.
If both cementum and field ages were available for an
individual animal and they did not agree, they were handled as
follows :

1. If there was only one year difference, the field age
was used for ages < 7 years, while the cementum age was
used for ages 7 and over.
2. If the difference was greater than one year, an

average of the ages obtained by the two methods was used.

Sex of animals and the pregnancy status of females were
determined in the field when animals were eviscerated.
Fetuses were collected and frozen for later measurement at the
MDFWP Wildlife laboratory in Bozeman. Weight, crown-rump
length, and sex were recorded for all fetuses.

Blood was collected by individual hunters and by MDFWP
officials and the serum was analyzed for the presence of
brucella antibodies by the Montana Veterinary Diagnostic
Laboratory, Bozeman, MT. , using standard laboratory procedures
(NADL 1967) .



Measurements of biron taken in the field included:
• horn length (HRLN) loutside of curve from hairline at base of
horn to tip

• hornspread (HRSP) : distance between horns from tip to tip
• base (BASE) : circumference of horn at hairline around base
• base spread (BASESP) : distance of inner length between bases

of horns at hairline
• head length (HDLN) : distance from base of skull

(interparietal bone) to nose (approximately even with pre-
maxillary bone)

• total length (TOTALLEK) : distance of tip of tail to base of
skull plus KDLN.

Lungworra determination was conducted by the Montana
Veterinary Molecular Biology Laboratory, Bozeman, MT.

, from
fecal samples collected in the field.

Computer software employed in data analysis included
DBase, Harvard Graphics, SAS, and StatGraphics .

RESULTS AND DISCUSSION

HARVEST AND HUNTER STATISTICS

A summary of bison harvested in the State of Montana from
1974-1989 is presented in Table 1.

The 569 bison killed during the 1988-89 removal included
567 taken from the northern herd, (566 near Gardiner, and one
near Cooke City) . Two others were removed from the Mary
Mountain Herd near West Yellowstone. Hunters harvested 494
bison (87%) while wardens shot 75 (13%). Most of theharvest
occurred in January and February of 1989 (Table 2) . A total
of 516 adults and 53 calves was killed. Sex ratios were 57%
male and 43% female which supported other studies on

populations of free-ranging bison showing a majority of adult
males (Meagher 1986) .





Table 2. Percentage of bifon harvested by month in the 1988-69 removal,

Month



A recent study by I'.wis et £;!. (ISiSO) indicated that B.

abortus can infect cs'tle and bison to the same degree.
Serologic tests only indicate presence of the antibody (i.e.
that the aniral has been exposed) ; it does not indicate
whether the animal actu=.lly can transmit and has symptoms of
the disease. According to Jubb et al. 1985... "Once infection
is established in sexually mature animals, females especially,
it tends to persist indefinitely. Some, perhaps many, animals
will recover completely, but which ones will, and when they
will, cannot be predicted." A significantly higher percentage
of males (61%) tested positive to the brucella antibody than
females (44%) (p<.05). This could be related to male
courtship behavior which exposes them to greater potential
contact with the organism.

AGE STRUCTURE OF HARVESTED BISON

Ages of harvested bison determined by the three
techniques used are shown in Table 4 and Fig. 2.

A total of 131 teeth was submitted for cementum aging
(Appendices A and B) . Ages varied from 1 to 15 years, with a

mean age of 4.96 years.

A total of 312 animals was aged in the field (Appendices
C and D) , Calves were included, giving a more complete
harvest age structure. However, the older age segment (>12
years old) was not represented, biasing the results toward a

younger age structure.

The modified or assigned aging technique provided the
most comprehensive sample of the harvested population (Figs.
3 and 4) . This method provided an assigned age for 382
animals or 67% of the total harvest.

The modified method was tested on individual animals that
were aged by both of the other techniques (n=59) using the
Wilcoxon's Signed Rank Test. Field and cementum methods did
not differ significantly (P>.05) when a half year was
subtracted from the cementum age (cementum age overestimated
field age by six months) . June 1 was assumed as the birth
date for bison by the laboratory conducting the cementum
aging. Age assignment was complicated by the fact that
calving can occur from nid April to early August.



Table 4 Age distribution of bison harvested in the 1988-89
rer.cval by three aging methods.
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89 by sex.



Age structure of female (Appendices E and F) and male
bison (Appendices G and H

) indicated more males in the younger
age classes (1-4 years) and more females in the mature age
classes (5-9 years). Similar numbers of both sexes were
recorded in the older ace classes (10-15 years), but the two
oldest animals (15 years) were both females. Old age in bison
has been documented at 12-15 years (Fuller 1959) with an
occasional animal reaching 20 years (Meagher 1973) .

Percentages of calves, yearlings, 2H year olds, 3^ year
olds, and adults in 1964-65 (Meagher 1973) were 19, 14, 6, 11,
and 49, respectively. In 1988-89, the percentages were 14,

14, 13, 14, and 45, for the same age classes, respectively.

AGE STRUCTURE BY BRUCELLOSIS TEST RESULTS

Age structure of animals by sex and brucellosis test
result is presented in Table 5. Age structure of females

testing negative for brucellosis versus females testing
positive were statistically similar (p<0.05). Male age
structures were also similar between reactive and non-reactive
animals (p>0.05). There was no difference between reactive
and non-reactive male age structures compared to reactive and
non-reactive female age structures (p>0.05). This shows

strong conf irm.ation that the brucellosis organism does not

preferentially infect any age group.

10



Table 5 Age structu:'
harvested in

and sex.

e (modified technique) of bison
1988-89 by brucellosis test results

Brucellosis Test Results



Table 6. Pregnancy results for bison harvested in 1986-89 by
brucellosis test results.



prolonged than previously documented,

completed by early June (Table 7) .

Most calving (76%) was

Rutberg (19S4) sugaests that birthing synchrony in bison
is an adaption to minir.ize stress related to winter severity
The two winters preceding the reduction (1986-87, 1987-88) in

YNP were less severe than normal (Merrill et al. 1988), which
could partially explain the prolonged calving season indicated
by our data.

Effects of brucellosis on calving success of YNP bison is

unknown and may also influence the length of the calving
season.

Table 7. Determination of conception and potential calving
periods for 50 bison fetuses collected during the
1988-89 removal.



PARASITE TESTS

Lungworm Results

Fecal sar.ples from eight (37.5%) animals were tested for

lungvorm larvae. Three (37.5%) were positive for

Dictyocaulus ,
with an a\'erage of 0.24 larvae per gram (range

= .13 -.35). Meagher (1966) reported 3 of 39 (7.6%) animals

testing positive for lungworm in the northern herd.

CONCLUSION

The northern Yellowstone bison herd tested 54%
brucellosis seropositive in 1988-89, within the range of

previous tests of this population. More males tested positive
than females but the incidence was not age specific. The
incidence of brucellosis seropositivity did not indicate
adverse effects on reproduction.

The age structure of this wild bison population was best
determined using a combination of field aging and cementum
annuli counts. This provided ages for 67% of the harvest.

Age structure of the population in 1988-89 was very similar to
that determined during reductions carried out in YNP during
1964-65.

The pregnancy rate of 74% was within the ranges
previously documented for this population, with the majority
of fetuses in utero, females. The prolonged calving season
indicated by our data may reflect previous mild winters and an

expanding population.

RECOMMENDATIONS
Incidence of the actual brucellosis organism rather than

the brucellosis antibody should be determined as part of an

attempt to document actual affects on bison and possible
transmission to cattle.

During any future reductions, data should continue to be
collected on brucellosis, age, and reproductive parameters for

comparative purposes. There should also be a continual
surveillance of other diseases and parasites. In addition, it

would be of value to record lactation and kidney fat

parameters to assess physical condition. If a high priority
was placed on collection of biological data, a great deal of

important information necessary for making sound management
decisions could be obtained.

14
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APPENDIX A. Ce--:-.--:n age s: :ucture of bison harvested in 1988-89.
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APPENDIX C. Ficli lcc r-t .-l: c : jre of bison harvested in 1988-89.
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APPENDIX E. Age c. smbut.cn :{ female bison harvested in 1988-89 by three
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APPENDIX G. Ace =:
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APPENDIX I. Bison fetus infer-.=. l icn, 1988-89.
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JEX f

APPENDIX J. Physics! r.easurerr.e-.t s for adult biEon in 39S8-89.
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